In this paper, the development of a web based spatial information system for selected urban management services in Akwa Ibom state is presented. The selected urban management services include; disaster management, waste management, land administration and land transportation information hub. Participatory evolutionary software development methodology was used in the system development and the system was implemented using Hyper Text Markup Language (HTML) for the web interface, PHP Hypertext preprocessor (PHP) for the server side scripting , MySQL for the database, Google map API (Application Programming Interface) for the maps and Apache as the web server. The web application was hosted locally using WAMP server and tested with some dataset obtained in the case study area. Relevant screenshots of the webpages are also presented. The web application presented in this paper can be used to facilitate participatory urban service in any given city or state.
INTRODUCTION
Nowadays, the advancement and convergence of spatial data capturing technologies such as satellite remote sensing technology and free web-based mapping technologies and services have given rise to the wide-spread application of Spatial Information System (SIS). SIS is a family of information system that is designed specifically to manage the collection, manipulation and visualization geographically referenced data [1] [2] [3] [4] . Notably, SIS is now used in many fields such as environmental control, tourism, resource management, marine resource planning, scientific paper and urban management [5] [6] [7] [8] [9] . In this paper, SIS is developed for selected urban management services. Urban management refers to policies, plans, programs and practice put in place to build fair, governable and sustainable city [10] [11] [12] . Urban management services make urban cities conducive for the inhabitants and easy to implement development projects [13] [14] [15] . Planning is a core part of urban management that consists of the following processes: information gathering and analysis; development of a logical alternative course of action that is consistent with the goal of the region in view; and recommendation of a course of action. Information collection, management and analysis of past trends and present issues are pre-requisite of good urban planning and management [16] [17] [18] . In this paper, a facilitated participatory spatial information system for selected urban management service is proposed. In this context, spatial information system is defined as a web-based platform that 
THE SYSTEM DEVELOPMENT METHODOLOGY
The software engineering methodology employed in this paper is a Participatory Evolutionary Software Development Methodology (PESDM) shown in Figure 1 . In the system design, functional decomposition technique is used as depicted in Figure 2 . Particularly, top-down stepwise refinement approach is used in the functional decomposition process. Through the functional decomposition process, the modules and submodules that make up the entire system are identified and their logical connections are identified, as depicted in Figure 2 . The land management module: The land management module, as shown in Figure 4 provides the Government housing administration agency with the tools to map and visualize the master plan for a city with detailed information about areas earmarked for different purposes such as market, industries, banking, stadia, parks, etc. It also provides the land registration office the details of properties any area. Furthermore, the public can also lay complaints or make inquiries about housing plans through this module. Also, the module provides an avenue for people to apply for approval of housing plans which are viewed and given due consideration by the agency concern.
The urban waste management module: The urban waste management module enables waste bins and dumping sites to be mapped, monitored and managed. The stakeholders for this module include the public, environmental agencies and contractors who are hired for waste disposal and management. This module enables the public to report about poor waste management in their localities as well as insufficient refuse bins. On the other hand, environmental agencies can use to map visualize dumping sites and dumpsters for different locations thereby keeping track of how well the contractors are doing their jobs.
Figure-4. Urban Land Management Module
Moreover, the information gotten by the agency via this platform will also guide them to decide how many dumpsters that should be made available in a particular location and also advise the contractors on the optimal periodicity for emptying each dumpster. The functional block diagram of this module is provided in Figure 5 .
